Evidence that NMDA-dependent limbic neural plasticity in the right hemisphere mediates pharmacological stressor (FG-7142)-induced lasting increases in anxiety-like behavior. Study 1--Role of NMDA receptors in efferent transmission from the cat amygdala.
The anxiogenic beta-carboline, FG-7142, produces intense anxiety in humans and anxiety-like behavior in animals. FG-7142 also mimics the effects of exogenous stressors. In cats, FG-7142 lastingly changes defensive and aggressive behavior. Long-term potentiation (LTP) of neural transmission between limbic structures known to modulate feline defensive response to threat accompany behavioral changes. A series of three reports describes experiments designed to test the hypothesis that behavioral changes depend upon an N-methyl-D-aspartate (NMDA) receptor-based LTP of efferent transmission from the amygdala. This first study characterizes the dose and time effects of injection of the NMDA receptor blocker 7-amino-phosphono-heptanoic acid (AP7) on efferent transmission from the cat amygdala to the ventromedial hypothalamus (VMH). Effects of doses of 0.5-10mg/kg (i.v.) of AP7 on potentials evoked in the VMH by single pulse stimulation of the basal amygdala were examined. In order to localize the action of the drug, concurrent measurements were taken of potentials evoked in the VMH by stimulation of the efferent fibers from the amygdala to the VMH (ventral amygdalofugal pathway, VAF). There was a dose-dependent reduction in the amygdalo-VMH evoked potential. The greatest reduction occurred at 5 mg/kg. Effects peaked at 10 min, and persisted for at least 1 h after injection. In contrast, AP7 increased the VAF-VMH-evoked potential at 10 min after injection, with a maximal increase at 5mg/kg. The data suggest that NMDA receptors intrinsic to the amygdala modulate excitatory efferent transmission from amygdala to VMH in the cat. It is speculated that a glutamatergic projection to gamma-aminobutyric acid tonic inhibitory systems in the VMH accounts for the VAF-VMH results.